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TRAUMA CENTERS BY DESIGNATION

Level I Pediatric Trauma Center Only 3

Level II Pediatric Trauma Center Only 2

Level I Trauma Center & Level I Pediatric Trauma Center 4

Level I Trauma Center & Level II Pediatric Trauma Center 6

Level II Trauma Center & Level II Pediatric Trauma Center 4

Level I Trauma Center 5

Level II Trauma Center 32

Level III Trauma Center 13

Level IV Trauma Center 11

TOTAL: 80





Regional Trauma Coordinating Committees



Adult Trauma Centers

Level I = 15

Level II = 36

Level III = 13

Level IV = 11
Level I = 15

Level II = 36



Pediatric Trauma Centers
Ped Level I 7 

Peds only 3

Ped Level II 12 

Peds only 2 



Triple Designated Centers

Trauma, 

Stroke, 

STEMI

N=37





Policy issue: Verification vs Designation

Pediatric Trauma Centers





Source: 2017 CEMSIS-Trauma Data
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Counties with level I or II trauma centers had crash mortality 

rates 35% lower than those with no nearby trauma center.

State laws allowing higher speed limits were associated with 

greater mortality.

James P. Byrne, et al. JAMA Surg. Published online February 6, 2019.

Association of EMS Response Time and 

Crash Mortality

















13 patients were admitted to floor or observation, 2 patients to ICU (one 

traumatic subarachnoid hemorrhage, the other a subdural hematoma)





Planners at public venues should consider equipping their 

sites with supplies to treat a minimum of 20 bleeding 

victims during a mass casualty attack.

Goolsby et al. Am J Public Health. 2019;109:236–241

Data for all mass casualty attacks noted in reports and databases

Unable to say what percent could be saved by bleeding control.
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Objectives

• The Emergency Medical Treatment and Labor 

Act (EMTALA):

– What and why?

– Where has it been?

– Where is it going?

• Innovation Opportunities

• Quick review of the basics

• Case Scenarios and Knowledge Checks

• Q and A
36



Disclaimers

• This presentation assumes basic knowledge of 

EMTALA

• I do not have all the answers …
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Brief History of EMTALA

• What and why was EMTALA enacted?

– Signed into law in 1986 as an anti-dumping 

measure to protect individuals in need of 

emergency medical treatment including women in 

labor

• Required of all Medicare participating hospitals with 

EDs and those without EDs but with specialized 

services

• Regardless of ability to pay or type of insurance
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Brief History of EMTALA (Cont’d)

• Basic premise of law remains unchanged

• EMTALA violations may result in:

– From CMS :  enforcement and potential 

termination from Medicare 

– From Office of Inspector General (OIG): civil 

monetary penalties
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EMTALA Today and Going Forward

• Current Trends

– Important protection for patients

– Longstanding policy but non-compliance persists, 

as noted in both CMS and OIG enforcement 

actions

– Not uncommon to receive requests to modify 

EMTALA from:

• Industry

• Government representatives

• Other Federal and State agencies
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Innovation Opportunities

• Center for Medicare and Medicaid Innovation’s 
(Innovation Center) Emergency Triage, Treat, 
and Transport (ET3) Model 

– Voluntary, five-year payment model

– Start date is January 2020

– Focused on emergency response through the 911 
system

– Key participants will be the Medicare-enrolled 
ambulance service suppliers and hospital-owned 
ambulance providers

– For more information:  Please visit 
https://innovation.cms.gov/initiatives/et3/

41
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EMTALA Basic Requirements

• Medical screening examination

• Further examination and stabilizing treatment for an 

emergency medical condition

• On-call coverage

• Transfer/discharge of patients 

• Acceptance of patients with un-stabilized emergency 

conditions requiring a higher level of care

• No delay of required services, including transfers, for 

insurance or payment reasons
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When does EMTALA begin? 

• Four Paths to EMTALA —

– Individual presents to “dedicated emergency department” 

(ED/OB) seeking/in need of examination or treatment for a 

medical condition

– Individual presents elsewhere on hospital property seeking/in 

need of examination or treatment for potential emergency

condition

– Individual in a hospital-owned/operated ambulance that is not 

operating under emergency medical services (EMS) direction

– Individual in a non-hospital owned/operated ambulance on 

hospital property
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What is an Appropriate MSE?

• CMS — “an MSE is the process to reach, within reasonable 

clinical confidence, the point at which it can be determined 

whether the individual has an EMC or not.”

– Triage is not an MSE

– Designation of staff to perform MSEs

– Consistency/non-discriminatory — the MSE must be the 

same MSE performed on any other individual presenting with 

the same signs and symptoms 

– Rules for OB are the same as ED

– Includes any request in the ED for pharmacy services

– Documentation
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What is an EMC?

• Medical condition (including severe pain, psychiatric 

disturbances or chemical dependency abuse) manifesting 

itself by acute symptoms of sufficient severity so that the 

absence of immediate medical attention could reasonably 

be expected to result in —

‾ Placing the health of the patient (or an unborn child) in 

serious jeopardy; or

‾ Serious impairment of bodily functions; or

‾ Serious dysfunction of any bodily organ or part

• A pregnant woman having contractions if there is 

inadequate time for a safe transfer to another facility or the 

transfer will pose a threat to the health of the mother or the 

unborn child
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What is Stabilizing Treatment?

• Applies to all individuals who present for exam with an 
EMC

‾ Regardless of ability to pay or insurance authorization

• Similar to others with like presentations

‾ But tailored to individual patient needs

• Within capabilities and capacity of the hospital

‾ Capabilities:

‾ Staff – qualified personnel acting within the training and scope of 
practice of their professional licenses.  Includes the use of on-call 
physicians and other professionals

‾ Facility – specialized services, space, equipment and supplies

‾ Capacity:

‾ Available beds, staff and equipment-services

‾ Space made available in excess of usual capacity to accommodate 
patients

46



What is Stabilizing Treatment? (Cont’d)

• Qualified medical personnel (QMP) determine the 

treatment needed to stabilize EMC

• Include use of on-call physicians

‾ And whether they have to present in person

• QMP also determines if transfer is needed in order 

to stabilize

• Care continues prior to transfer

‾ Within capabilities and capacity of the sending 

hospital
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Stable vs. Stabilized

• If the EMC has been stabilized, the patient is 
ready for discharge home

• “Clinically stable” does not necessarily mean the 
EMC is stabilized , per EMTALA
– Patient may be “clinically stable” but the EMC 

continues to exist

• If the EMC has not been stabilized, the patient is 
not ready for discharge home
– Preventing further deterioration of the EMC prior to 

transfer is required but does not mean the EMC is 
stabilized

– If the patient needs ongoing treatment to stabilize the 
EMC, the EMC cannot be determined as stabilized
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Inpatients 

• The EMTALA obligations are terminated when 
an individual is admitted for inpatient care

• An “inpatient” is “a person who is has been 
admitted to a hospital for bed occupancy for 
purposes of receiving inpatient hospital 
services” 

• Inpatient status includes admitted patients who 
are “boarded” in the ED waiting for a bed

• EMTALA obligations are also terminated when 
a mother has delivered her baby and the 
placenta
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What is an Appropriate Transfer?

• A transferring hospital must meet the following standards for 

making an “appropriate” transfer under EMTALA:

– A receiving hospital/physician has accepted the transfer

– Medical records are sent to the receiving facility

– The patient has an EMC that has not been stabilized and the 

resources needed to do so are not available at the treating 

hospital

– A physician has certified that the clinical benefits of the 

transfer outweigh the risks or the patient has made 

informed request for the transfer

– An appropriate level of transport (including personnel and 

equipment) is selected
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When must a hospital accept 

a transfer?

• A hospital is required to accept an “appropriate” transfer from 

a transferring hospital if all of the following exist:

– The patient presented to the sending hospital seeking or in 

need of emergency care and treatment

– The patient has an EMC that is not stabilized

– The sending physician has determined that the patient 

requires further examination and treatment in order to 

stabilize the EMC

– At the time of transfer, the sending hospital does not have 

the capability/capacity to stabilize the EMC

– The receiving hospital has the capability and capacity to 

stabilize the patient’s EMC
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Do not forget …

• EMTALA applies only to emergency 

patients who have an EMC —

–Inpatient transfers are not covered by 

EMTALA!

–An emergency patient with a stabilized 

EMC, as determined by the sending 

physician, is not covered by EMTALA
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Sticky Issue — Registration

• EMTALA — hospitals may follow reasonable 
registration processes, including asking for 
insurance, so long as the inquiry does not delay 
screening or treatment

• California law — “Emergency services and care 
shall be rendered without first questioning the 
patient or any other person as to his or her 
ability to pay therefor.”

• Which law prevails? EMTALA does not preempt 
state laws that do not directly conflict with 
EMTALA
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Sticky Issue — Psychiatric Emergency Services

• Dedicated Regional Psychiatric Emergency Services
– Alameda Model

• Goal is to quickly stabilize psych EMCs and 
decompress hospital EDs

• Police and EMS transport individuals directly to centers, 
pre-hospitals

• Patients can be transferred from the EDs

• Limited length of stay 

• May or may not require insurance

• Relatively new service option

• Not a Medicare provider or supplier

– May participate in Medicaid
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Obligation to Report an EMTALA Violation

• A basic commitment to the provider 

agreement

• Reasonable belief that a hospital has 

received a patient from another hospital in 

violation of EMTALA

• May call CMS or CDPH

• Report should be made with 72-hours
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Scenarios

• Medical Screening Examinations

• Appropriate Transfer Requirements

• Stabilizing Treatment
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Scenario 1 

• A 28 year old female presented to hospital A at 01:45 with leaking fluid she 

was gravida 4 with 3 prior live births at approximately 33 weeks

• She admitted being a regular methamphetamine user, with last usage 15 

minutes prior

• Vital signs at 01:50 were: Temperature 98.1, blood pressure and pulse were 

not recorded

• Her vaginal fluid tested positive amniotic fluid, consistent with premature 

rupture of membranes

• Fetal heart tones at 125 and she had no contractions.  Fetal monitor showed 

no  distress

• OB physician was called at 02:50. At 02:54 the patient was discharged by 

orders received from the doctor and told to go directly to hospital M. The 

medical records states "No" under "D/C against Medical Advice." There is 

also documentation that the patient requested to leave and go to hospital M.
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Scenario 1 

• Was the Medical Screening  Exam (MSE) 

Appropriate?

• Did the patient have an Emergency 

medical condition (EMC)?

• Appropriateness of Transfer?

• Is there any specific concerns about the 

quality of care rendered to the individual? 
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Scenario 2

• Peet Hospital is a small hospital that has 

general surgery, orthopedics, OB and 

general medicine medical staff available 

‾ Patient A is a 550 pound, morbidly obese 

38 year-old female who has a preliminary 

diagnosis of “acute appendicitis” and 

requires surgery 
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Scenario 2

• Peet wishes to transfer Patient A to another 

facility for the following reasons:

‾ It cannot complete all the studies (CT scan) 

that the general surgeon believes are needed 

due to the size of Patient A

‾ The Peet staff feel that they do not have the 

capability to manage the patient while in the 

hospital due to her size (beds, operating room)
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Scenario 2

• Plum Hospital is 30 miles away, and has a 

full bariatric program with all the necessary 

equipment and facilities to address this 

population of patients
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Capacity and Capability

• CMS has defined both terms at 42 CFR 489.24(d)

– Capacity means the ability of the hospital to 
accommodate the treatment of the transferred 
individual; it encompasses number and availability of 
qualified staff, beds and equipment and the hospital’s 
past practices of accommodating patients in excess of 
its occupancy limits

– Capability means that there is physical space, 
equipment, supplies and specialized services that the 
hospital provides, and level of care the personnel can 
provide, including on-call rosters
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Scenario 2

• Does the transfer implicate EMTALA?

• What is Peet’s responsibility to meet 

the needs of this patient?

• Does Plum have to accept this patient?
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Knowledge Checks

At what point is it permissible for the hospital to 

seek authorization from an individual’s insurance 

company for medical screening or stabilization 

services?
A. As soon as the individual signs in to the ED registration desk

B. After triage but before the MSE

C. Immediately after the MSE has been performed

D. After the MSE has been performed…and the hospital has initiated 

any further medical examination and treatment that may be required 

to stabilize the emergency medical condition
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Knowledge Checks

A patient presents to the ED complaining of epigastric 

pain radiating to her left shoulder and jaw along with 

shortness of breath and dizziness. She is triaged as an ESI 

level 2, but then waits for 4 hours before leaving and 

going to another ED for care.  What EMTALA 

requirement is most likely out of compliance?

A. Medical Screening Examination 

B. Delay in Examination or Treatment

C. Stabilizing Treatment

D. Appropriate Transfer

E. A and C
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Knowledge Checks

A patient in the ED is diagnosed with a probable bowel 

perforation  post colonoscopy.  The ED doctor contacts 

the surgeon on call.  The surgeon states she’ll come to the 

ED as soon as the ED doctor verifies insurance coverage 

and obtains authorization for surgery.  What EMTALA 

requirements is most likely of compliance?

A. Medical Screening Examination 

B. On-Call Physicians

C. Stabilizing Treatment

D. Delay in Examination or Treatment

E. B and D
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Knowledge Checks

When does a hospital’s EMTALA obligation end?

A. The patient is admitted for stabilizing treatment

B. The patient with a stabilized EMC is discharged home with outpatient 

follow-up

C. The patient with an EMC is transferred to a hospital with specialized 

services for stabilizing treatment

D. None of the above

E. All of the above
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Knowledge Checks

Which transfer exceptions must be met in order for a 

hospital to transfer an individual with an un-stabilized 

EMC?

A. The individual has ambulance insurance to cover the transfer

B. The individual requests a transfer or the physician (or other QMP) 

certifies that medical benefits expected from medical treatment at 

another hospital outweigh increased risks of being transferred

C. The transfer is an “appropriate transfer”

D. B and C
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Knowledge Checks

A post-op tonsillectomy patient is bleeding, and calls an 

ambulance from home.  The ED doctor determines the 

patient has an EMC, needs to go back to surgery urgently, 

and calls the patient’s surgeon.  The surgeon instructs the 

ED physician to transfer her patient to the hospital where 

she has privileges.  Since the surgeon is requesting the 

transfer, the sending hospital doesn’t have to meet the 

appropriate transfer requirements.

A. True

B. False
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Questions & Answers 
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Sign-in, Evaluations, & Credit Claim
1. Go to eeds.com 

2. Sign-in and enter Activity Code 

Tuesday, 4/23: 14mity
Wednesday, 4/24: 35show

3. Complete Evaluations and Claim Your Credits Instantly! 

NEED SOME HELP: See staff at registration desk OR call 559-724-4450 



The Committee on Trauma
CA State Trauma Summit, April 23 2019

Daniel R. Margulies, MD FACS

Chair, Verification Review Committee, ACS Committee on Trauma



• ACS Committee on Fractures 
(1922)

• Renamed by BOR as The 
Committee on Trauma 1950

• 100th Anniversary 2022!

Charles L. Scudder, MD



The Problem

• More deaths in children 
than all other causes 
combined.

• More than 130,000 
Americans die every year

• Health care costs + lost 
productivity = $676 
billion/year

• Most important problem of 
our children and uniformed 
service personnel







Committee on Trauma
>100 Committees on Trauma
• National Committee on Trauma -

100 members
• 10 US regions

– 57 Committees on Trauma

• 2 Canadian regions
– 8 Provincial Committees

• 1 Military region
– 5 Committees on Trauma

• 4 International regions
– Multiple Country committees on 

Trauma

• Approximately 3,500 members 
total



US & Canada Regions



International Regions
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COT Mission & Vision

• Vision: Eliminate preventable deaths and disabilities across the 
globe by preventing injury and improving the outcomes of trauma 
patients

• The Mission of the COT is to develop and implement programs that 
support injury prevention and ensure optimal patient outcomes 
across the continuum of care. These programs incorporate 
advocacy, education, trauma center and trauma system resources, 
best practice creation, outcome assessment, and continuous 
quality improvement.

Tag line: Eliminate preventable death and disability from injury across the globe



Pillars of a Modern Trauma System

• Prevention

• Acute Care
– Bystander intervention

– Communications 
systems

– EMS

– Trauma Centers

• Rehabilitation

• Framework for 
Emergency Care 
Systems & Disaster 
Preparedness

Requires timely, structured cooperation and communication.



Future Trauma Leaders Program

• Immersion experience 
in COT activities

• Junior faculty

• Four participants/ year

• Mentorship

• Early engagement in 
COT



Pillar Overviews

• Education

• Trauma Center Quality

• Trauma System Quality

• Injury Prevention/ 
Advocacy



Education Pillar

– ATLS/TEAM
• 10th edition roll out

• 40th Anniversary 2018

• Revising TEAM for Medical Students

• Developing modular educational approach for low 
resource environments

– RTTDC: New edition

– DMEP: New edition

– Stop the Bleed

– Trauma Skills courses under revision



ATLS Across the Globe



Bleeding Control and the 
American College of Surgeons 

Commitee on Trauma
What Everyone Should Know to Control Bleeding

V. 2



• Published 2014

• Pre-hospital guidelines for 
external hemorrhage control



The Hartford Consensus
The Hartford Consensus



>4000 TWEETs/mo #StopTheBleed



• 37,000 registered instructors

• All 50 states and 77 Countries

• >500,000 students taught

• Website views: 1,309,000,  Twitter followers: 
4,504.

• Multiple State & Federal lobbying efforts
• Georgia > $3 million to equip all public school

• Research Agenda meeting in February

• Version 2 Course in development

Current Status: Stop the Bleed

http://www.bleedingcontrol.org

http://www.bleedingcontrol.org/


Integrated Trauma Quality 
Programs

• Verification
Optimal Care Document revision 2018/19
Feedback from end users
Developing enhanced consultation program

• Performance Improvement-Patient Safety
Model PI Program in final stages
Society of Trauma Nurses Partnership

Collaborative Best Practices (EAST, STN, others)
• TQIP

Enhancing data quality
Data linkage project

TQIP

VRC PIPS



COT VRC Model

• Set relevant high standards

• Build and insure the right infrastructure, leadership and 
processes aimed at improving quality and reducing 
mortality.

• People

• Facilities

• Resources

• Risk adjusted clinical data for performance improvement

• Implement a Verification Process by practicing clinical 
experts

93

546 ACS Verified Trauma Centers, >800 TQIP centers



Evolution of Verification

94

No 
Standards

Optimal 
Resources 
for Care 
Standards

Verification 
Process

Registries

PIPS

Integrated 
Trauma 
Quality 
Program

International 
ACS 
Verification 
Process



© American College of Surgeons 2018.  All rights reserved Worldwide.

Resources for Optimal Care of the Injured Patient:   1976-2014
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New York Case study

• NY developed a Trauma system in 1990 (with a HRSA Grant)

• Bought a trauma specific registry (Truama One—Lancet 
Technologies) to be used by all trauma centers

• Criteria were developed using the then current edition of the 
Resources Document 

– --watered down to fit the existing hospital that provided trauma 
care.

• The DOH accepted application for “Regional” (level I 
equivalents) vs. “Area” (level II equivalents) that were also 
watered down.
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New York Case study

• The reason given then was that some of the COT 
criteria were …too stringent to fit New York.

• (basically resulting in every hospital that applied 
being accepted)

• The Regional and Area centers were to gather data 
from the community hospitals in their region.

• The state funded the TPM and registrars. 
• The DOH did reviews using reviewers from a 

different section of the state.
• The consistency of the verification visits varied 

widely and deficiencies were not followed up. 
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New York Case study
• At this time, the NYC center data was not collected or analyzed by the 

state.

• The first state report was 1990.

• The NYC data was not collected until the late 1990's. Not all hospitals 
were verified.

• The DOH did not have the staff or enough money to verify all of the 
centers. Eventually, the HRSA grant expired.

• Funding for the trauma registries, TPM and registrars ceased. 

• The DOH tried to keep the system afloat with money from the 
Dormitory Fund until the Comptroller got wind of this.

• Also, a new Governor was elected. The new Commissioner of Health 
had other priorities. All funding ceased.
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New York Case study
• The hospitals had a rapid decrease in trauma staffing.

• The state sponsored registry increased prices.

• Many centers went away from this vendor to other vendors, primarily 
NTRACS.

• Downloading data to the state was sketchy.

• The state had always had the SPH at the State University at Albany be 
in charge of data.

• They had used SPARCS (a discharge data set) to compare accuracy of 
registry data.

• SPARCS data from all hospitals was used to include trauma centers 
versus non-trauma center outcomes. 

99



New York Case study
• Several hospitals in the Hudson Valley area applied to be Area Trauma 

Centers.
• None of the hospitals had the necessary infrastructure.
• A review panel from the State Trauma Advisory Committee 

recommended that only one application out of 4 be given provisional 
designation.

• The DOH, with pressure from the Governor's Office, designated all 4 
centers.

• Subsequently, a hospital in the Bronx applied, was reviewed and given 
status as a Regional Trauma Center.

• This hospital was directly between 2 long standing trauma 
centers. They subsequently lost trauma volume. 

• After this, the DOH was asked to review all of the trauma centers in 
NYC. This found that many hospitals did not meet state criteria.

• They were given time to correct the deficiencies, however, no follow up 
visits occurred.
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New York Case study

• A paper survey of all pediatric trauma centers was then 
conducted. This showed that the centers did not meet 
the state standards.

• Revision of the state standards began in 2001 after the 
destruction of the World Trade Center.

• Progress was made but it was not fast enough and was 
marginally supported by the DOH due to funding 
constraints.

• This was disbanded in 2004. Progress was made but the 
meetings were too infrequent. Nothing came of the 
process. At this time, the lack of current standards and a 
process for continued verification was felt to be blocking 
appropriate trauma center development.
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New York Case study

• Serious discussion at the STAC (State Trauma Advisory 
Committee) centered on the DOH supporting the revisions, 
regular verification visits and a process which noncompliance 
could be removed.

• The DOH was not enthusiastic. A proposal to use the 
VRC verification process was introduced.

• There was a lot of controversy. Some TMDs were concerned 
that the cost was too high and not financially supported by the 
state. Some TMDs were concerned because they knew their 
center did not meet COT standards and they were concerned 
for their job.

• NYC public hospitals did not believe that HHC would fund their 
center for verification.

• Finally, the DOH decided to proceed with the VRC verification 
process. 102



New York Case study
• This has led us to where we are today. All of the trauma centers are 

required to be verified by the VRC before the DOH will designate the 
hospital as a trauma center.

• The trauma centers are still required to download data to the state. The 
state has the ability to receive downloads from Trauma 1, TRACS and 
Image Trend.

• The state uses Image Trend for their registry. 

• The DOH through its EMS committees now requires trauma patients 
to preferentially go to trauma centers.

• The Pediatric Trauma Centers have asked the state to support the 
pediatric trauma/emergency care criteria on patient destination.

• All of the trauma centers are verified, participate in TQIP and many of 
the Level I and II's participate in the state collaborative.
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New York Case study

• The DOH has not released a state report from 2015 and 
later. They are still analyzing state data submissions. 

• They are now considering a State Consultative System 
visit. They believe they know where centers are needed 
and where they are not. An outside consultation should 
provide the DOH with data from outside reviewers to help 
identify these areas of the state.

• My comments: everyone knows it is costly to be a trauma 
center so the state needs to have reasons to entice 
hospitals to be a trauma center and needs a method to 
avoid designating too many trauma centers in given areas.

• Lessons we might learn from…
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TQIP Best practices

Comprehensive imaging 
guideline JUST RELEASED!!
Non-accidental Trauma

Pediatrics
Geriatrics
Domestic violence



Focus on Long term functional outcome….

• Multidisciplinary Long 
term outcomes task 
force

• Consensus Conference 
Jan 2019

• Research Agenda: 
NTRAP

• New Liaisons and joint 
projects with ACRM, 
NIDLLR



Research Committee

• Develop strategies to optimize use of ACS 
COT databases for research

• Collaborate with CNTR
• Support development of the National 

Trauma Research Action plan
• Research agenda for firearm injury 

prevention
• Mentorship for clinical research scholars
• Identify grant opportunities
• Support VRC in revisions to research 

requirements for Level I centers





AIM 1 – Perform a gap analysis of 
military and civilian trauma research 
to identify priorities across the 
continuum of care.

AIM 2 – Define optimal metrics to 
assess long-term functional outcomes 
in injured patients following hospital 
discharge.

AIM 3 – Identify trauma research 
regulatory barriers, develop best 
practices for investigators, and 
collaborate with federal entities to 
define optimal endpoints for clinical 
trauma research.



Integrated Trauma System Committees

• Trauma system evaluation, EMS committee, Disaster 
committee, Rural trauma committee

• Plan to update trauma system consultation program 
(White book)

• New Military trauma system book in progress

• Revision of Field Triage Guidelines

• Disaster preparedness 
– Tools for trauma center/system preparedness

– Several collaborative project with ASPR



NASEM Report

• 11 
recommendations

• 4 areas

– Development of a 
National Trauma 
System

– Military-Civilian 
integration

– Data flow across the 
continuum of care

– Trauma Research



• Models to integrate military 
teams into civilian trauma 
systems for ongoing training 
& education

• Adopting lessons learned 
from combat to civilian 
environment

Military-Civilian Integration



AN EPIDEMIC IN THE US
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• Las Vegas,NV: Concert
• Orlando, FL: Pulse nightclub
• San Bernadino, CA: Christmas 

party
• Portland, OR: Shopping mall
• Aurora, CO; Movie Theater
• Virginia Tech 
• Sandyhook Elementary
• Boston Marathon Bombing

• Sutherland Springs, TX: Church
• Parkland, FL: High school 
• Benton, KY: High school
• Columbine, CO: High school
• Seattle, WA: College
• Marysville, WA: High school
• Roseburg, OR: College



What patients do our trauma centers see?
N = 818,212



What is the overall burden of death?



We have help…



Pre-Hospital to Emergency 

Department Data 

Exchange: A SAFR 

Transition of Care

Dan Chavez

April 23, 2019



SAN DIEGO
• Population:  3.5 Million

• Larger Region than Connecticut

• 5th largest U.S. County

• 18 municipalities

• 18 tribal nations

• 42 school districts 

• Region is very diverse

• Over 100 languages

• Large military presence

• Largest  refugee resettlement site in 

CA

• Busiest international border crossing 

in the world



EMS in San Diego County 2018

• Over 240,000 emergency 911 calls

• Over 350,00 responses

• 60 different EMS agencies

– 40 ambulance companies

• 10,000+ EMTs, Paramedics and Specialized Nurses

• 21 hospitals

– 15 of 19 non-federal hospitals with EDs

• 3 of these utilize SAFR

– 6 Level 1Trauma Centers

– 16 stroke centers and 13 cardiac centers

– 7 base hospitals



What is SAFR?       Real-time Connection Ambulance to ED

• SEARCH – paramedics search HIE pre-hospital

• ALERT – real-time data to ED

• FILE – electronic submission of medic’s report to 

EHR

• RECONCILE – hospital to ePCR, e.g. 

eOutcomes

120

HIE



SAFR

What is the impact of not 

doing it?

ED providers will not have 

access to data that can be 

available from the 

community to provide 

better care.
Value

EMS patient information is presented in the 
emergency department before the EMS 
arrives at the hospitals.  This alerts the 
providers to critical information that allows 
them to be prepared and less reactive to 
the arrival of the patient.  This can shorten 
the transition process to help speed of 
treatment for the patient on arrival.

Use Cases

When the paramedic arrives at the patients 

location and as they performed their assessment, 

they leverage the HIE to view key medical 

information, allergies, medications, encounters 

before they provide treatment.  After performing 

an EKG, the paramedic transmitted the EKG to the 

target emergency department via SAFR health 

information technology. 

A hospital mobile intensive care nurse viewed the 

EKG from on the  computer screen in the 

emergency department on the preadmit track 

board, without having to query they system. 



SAFR

Ambulance

EMR

Patient 

Matching

CURES DB

POLST 

Registry

HIE 

Longitudinal 

Patient Record

Track 

board

Admit Data

Alert Data

Patient Query



Goal of SAFR

HIE

AMR/W.A.T.E.R.

UCSD

and

Rady!



FROM PARAMEDIC’S 

PERSPECTIVE



S - SEARCH

1.Search for the 

patient in the 

HIE

2.Query the HIE for

• Problems

• Meds

• Allergies

• Encounters

• POLST



















POLST Pilot
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POLST eRegistry Status

• 17,163 unique patients have POLST forms 

with 30,372 total forms in the eRegistry

• eRegistry Utilization - View / Retrieve



Benefits of SEARCH 

Paramedics

– Search for patients automatically

– Request Problems, Meds, Allergy, Encounters, POLST

– All rigs in the City running WATER’s “Street EMS”, ie not 
limited to UCSD and Rady Children’s runs

– Reduces data entry – HIE data loaded into ePCR

– Receiving hospital influenced by previous encounters

Patients

– Better chance they will be taken to “their” ED

– Feel like the community is looking out for them



SEARCH Stats – UCSD EDs

~1400 patient searches/day

>60% exact match–don’t know what it will 

be for Rady

~ 450 HIE requests/day (probs, meds, 

allergies, encounters)



A – ALERT, Data Sent Real-

time to ED

Narrative

Ambulance 

updates:

1. Narrative

2. EKGs

3. Vital signs

Longitudinal 

record from 

HIE



FROM THE ED’S 

PERSPECTIVE

Physicians, nurses, ED 

Managers…



EMS Expected 

Patients





EMS Narrative in 

“Chart Review”



Full 12 Lead EKG in 

Real-Time

Click on Link for EKG



Full 12 Lead EKG in Real-Time



Making a Difference

UCSD

16 minutes arrival 

to cardiac stenting!

door to needle



Benefits of ALERT

ED

– Real-time information displayed in 

their EMR

– Better care, cardiac stent example

– Possible reduction in data entry

– Possible cost reductions

Paramedics

– Less verbal communication

– No more photos of EKGs sent to ED



Quote

“the data is here, 

where is the 

patient?”

150



F - FILE 

HIE

@TOC Record

• Narrative

• Vitals

• More

@TOC Record

• Narrative

• Vitals

• More

i.e. PCR



Full EMS Report in 

Chart Review

Click on Link for Full Report



Benefits of File

Paramedics vs TOC verbal communication

• Reduction in time

• Improvement in accuracy

ED staff

• Ditto

• “PCR” report is in EMR earlier for viewing 

by all

• Earlier decision making; possible better 

outcomes



R - RECONCILE 

EMS 

Connector

30 

more

Kaiser

Sharp

Scripps

HI

E

Ambulance/Agency/Other

• Billing

• eOutcomes

for quality analysis

ePC

R

• Merge msg

• Billing

• eOutcomes



Benefits of RECONCILE and FILE

• Agency – clean demographics, billing, 

eOutcomes

– Reduces billing times

– Paramedic satisfaction, e.g. timely ED Disposition

• UCSD ED Study: FILE & RECONCILE cost 

savings

– not having to prep & scan prehospital EMS reports 

and revenue reversals due to late/missing EMS 

documentation of nearly $230,000 annually



San Diego – Current Metrics

Runs
SEARCH 

%
ALERT 

% FILE %
RECONCILE 

%
5648 66 92 95 72



MOVING FORWARD



CAEMSA Grants from CMS

• San Diego  ($1.6 M)

– All agencies

– EDs 15 of 19

• San Mateo ($1.5 M)

– Will leverage SDHC’s EMS Connector

– SDHC staff assistance

• SacValley Medshare ($3.5 M)

– 15 Counties in North California 

– Will leverage SDHC’s EMS Connector

– SDHC staff assistance



Trauma Considerations

• Trauma vs non-trauma workflow

– Differences

• Known demographics

• Better patient clinical history

• Increased patient safety

– Reporting

• Spend time understanding how 

trauma workflow might change to 

better take advantage of SAFR



• Door to Needle in 16 minutes

• Potential Hard Savings of 

$115k/year/ED

• Grant $$ - development is re-

useable
• HIE

• ePCR

• ED development  

Summary



Contact

Dan Chavez

Executive Director

San Diego Health Connect

619.573.4445

dchavez@sdhealthconnect.org
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Favor hypotensive Favor normotensive
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Associate Professor of Emergency Medicine

UC Davis School of Medicine 
10th Annual Trauma Summit
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 Funding from the CDC and the NIH

 Grant reviewer for Pfizer



 Burden of disease

 Gaps in knowledge

 Recent research results



Older adults have higher 
morbidity and mortality 
after head trauma 
compared to younger 
adults1

1 Mushkudiani et al. J Neurotrauma 2007









Morillo. J Geriatr Cardiol 2017; 14: 195–203
Miyasaka. Circulation 2006;114-25



Lloyd-Jones. Circulation. 2004;110 (9):1042–6

Age 40







Older adults are 
more frequently 
triaged to nontrauma
centers than younger 
patients with similar 
injuries 1,2

1 Chang DC et al. Arch Surg. 2008;143:776-781.
2 Faul M et al. Prehosp Emerg Care. 2016;20:594-600.



 76 year old gentleman 
sustained a ground level fall 
with isolated head trauma. 
He has a history of atrial 
fibrillation and is currently 
taking warfarin. GCS score 
is 15. 

Trauma center vs. Non-trauma center?



 Compared mortality at trauma centers vs. non-trauma 
centers

 Severely injured patients

- 20% in-hospital mortality reduction

- 25% one-year mortality reduction

N Engl J Med 2006;354:366-78.



• Guide triage of injured 
patients to trauma centers

• Since 1986, most recent 
update 2011

• Collaboration between the 
ACS-COT, NHTSA, and 
CDC 

• Serves as national 
guidelines for EMS 
providers



≤

Step One

Physiological Criteria 

Step Two

Anatomical Criteria 

Step Three

Mechanism of Injury 

Criteria 

Step Four

Special Considerations 

Criteria

GCS ≤13, SBP <90, RR <10 or >29   

Specific penetrating injuries OR flail chest OR long-

bone fractures OR significant injuries to extremities 

OR pelvic fractures OR open/depressed skull 

fracture OR paralysis

High level falls OR high-risk auto/motorcycle 

crash OR high-risk pedestrian struck

Transport 

preferentially to a 

trauma center

Patients with head injury and 

anticoagulant or antiplatelet use 

Transport per protocol

2011 Field Triage 

Guidelines



• Anticoagulant or antiplatelet use + head trauma 

➢ traumatic intracranial  hemorrhage (tICH) 29-
30% 1,2

➢ risk for death OR 3-15 3

• Recommendations based largely on retrospective, 
trauma registry studies

1 Brewer et al. J Trauma 2011
2 Chisholm et al. Am J Forensic Med Pathol 2010
3 Wong et al. J Trauma 2008



How well do EMS providers identify 
anticoagulation use?

What is the burden of disease?

How well do current triage criteria work?

Who should be transported to a trauma 
center?

CDC: U01 CE002177
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Hospital Trauma Center Designation

UC Davis Medical Center Level I

Sutter Roseville Medical Center Level II

Mercy San Juan Hospital Level II

Kaiser Permanente South Level II

Mercy General Hospital Non-trauma center

Methodist Hospital Non-trauma center

Kaiser Permanente North Non-trauma center

Kaiser Roseville Hospital Non-trauma center

Sutter General Hospital Non-trauma center

Sutter Memorial Hospital Non-trauma center

Mercy Folsom Hospital Non-trauma center

Note: Level I and II trauma centers have 24-hour neurosurgical and 
neurologic intensive care capabilities



EMS Agency %

• AMR 278 (13)

• Cosumnes 150 (7)

• Folsom 104 (5)

• SFD 952 (45)

• Sac Metro 626 (30)



• Inclusion

• 55 years and older with blunt head trauma

• Exclusion

• Interfacility transport

• Prisoners and pregnant women

• Unable to link EMS and hospital data



• Warfarin 

• Direct oral anticoagulants: dabigatran, 
rivaroxaban, apixaban

• Aspirin

• Other antiplatelets: clopidogrel, 
ticlodipine, prasugrel, dipyridamole, 
cilostazol, and ticagrelor



Eligible patients → EMS 
data forms completed

EMS/hospital records 
linked → ED/hospital data 
abstracted



How well do EMS providers identify 
anticoagulation use?

What is the burden of disease?

How well do current triage criteria work?

Who should be transported to a trauma 
center?



Prehosp Emerg Care 2017 21:2, 209-215

• Evaluate EMS medication ascertainment of 
anticoagulants and antiplatelet agents in 
older adults with head trauma

• Compared to reference standard of ED and 
hospital medication ascertainment



ePCRs ED/hospital data 
abstracted

Vs.





Conclusion

• EMS and ED/hospital providers have 
acceptable agreement with warfarin but 
not with aspirin and other antiplatelet 
agent use



How well do EMS providers identify 
anticoagulation use?

What is the burden of disease?

How well do current triage criteria work?

Who should be transported to a trauma 
center?



• 1,304 patients

➢ 73 years, 47% male, 72% fall from standing 
height or less

➢ 1,147/1,304 (88%) received CT imaging

➢ 112/1,147 (9.8%) had tICH on CT imaging 

➢ 22/1,147 (1.9%) had neurosurgery/traumatic 
death

J Neurotrauma 2018;35(5):750-9 



Conclusion

• Primarily ground level falls

• 10% tICH rate

• 2% NSG/death rate



350 patients with TBI

0, 0%

19, 5.4% 

51, 14.6% 

55, 15.7% 
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Are older adults taking anticoagulants or 
antiplatelets at a greater risk for tICH vs. if 
not taking these medications?



Medication n % (95% CI)

No anticoagulant or 

antiplatelet

65/713 9.1 (7.1-11.5)

Any anticoagulant or 

antiplatelet 

47/434 10.8 (8.0-14.1)

Warfarin alone 8/88 9.1 (4.0-17.1)

Direct oral anticoagulant alone a 3/41 7.3 (1.5-20.0)

Aspirin alone 25/204 12.2 (8.1-17.6)

Other antiplatelet alone b 4/49 8.2 (2.3-19.6)

Concomitant medications 7/52 13.5 (5.6-25.8)
a - dabigatran, rivaroxaban, apixaban, edoxaban
b - clopidogrel, ticlodipine, prasugrel, dipyridamole,    

cilostazol, and tigagrelor J Neurotrauma 2018;35(5):750-9 



a - dabigatran, rivaroxaban, apixaban, edoxaban
b - clopidogrel, ticlodipine, prasugrel, dipyridamole,    

cilostazol, and tigagrelor

Medication n % (95% CI)

No anticoagulant or 

antiplatelet

16/713 2.2 (1.3-3.6)

Any anticoagulant or 

antiplatelet 

6/434 1.4 (0.5-3.0)

Warfarin alone 2/88 2.3 (0.3-8.0)

Direct oral anticoagulant alone a 0/41 0 (0-8.6)

Aspirin alone 1/204 0.5 (0-2.7)

Other antiplatelet alone b 2/49 4.1 (0.5-14.0)

Concomitant medications 1/52 1.9 (0-10.3)

J Neurotrauma 2018;35(5):750-9 



Variable OR (95% CI)

History of vomiting 6.65 (2.61 to 16.96)

Evidence of trauma above the clavicles 2.55 (1.33 to 4.88)

Step 1 to 3 criteria 2.49 (1.43 to 4.36)

Abnormal EMS GCS score, initial 2.06 (1.27 to 3.35)

Mechanism of injury other than a fall 

from standing height or less

1.92 (1.17 to 3.15)

Loss of consciousness or amnesia 1.63 (1.02 to 2.61)

Any anticoagulant or antiplatelet use 1.53 (0.99 to 2.38) 

Age 80 years or older 1.53 (0.96 to 2.43)

History of headache 1.11 (0.44 to 2.76)

Male sex 1.00 (0.65 to 1.53)

J Neurotrauma 2018;35(5):750-9 



Variable OR (95% CI)

History of vomiting 6.49 (2.56 to 16.49)

Evidence of trauma above the clavicles 2.53 (1.32 to 4.85)

Step 1 to 3 criteria 2.36 (1.35 to 4.11)

Abnormal EMS GCS score, initial 2.05 (1.26 to 3.34)

Mechanism of injury other than a fall 

from standing height or less

1.81 (1.10 to 2.96)

Age 80 years or older 1.63 (1.03 to 2.58)

Loss of consciousness or amnesia 1.62 (1.01 to 2.60)

Warfarin use + INR level 2.0 or higher 1.18 (0.48 to 2.87)

History of headache 1.11 (0.44 to 2.76)

Male sex 1.00 (0.66 to 1.54)

J Neurotrauma 2018;35(5):750-9 



No substantial difference between 
anticoagulated and non-anticoagulated
patients.



How well do EMS providers identify 
anticoagulation use?

What is the burden of disease?

How well do current triage criteria work?

Who should be transported to a trauma 
center?



Accuracy in predicting tICH: 
1) Steps 1 to 3 criteria 

2) Steps 1 to 3 criteria and anticoagulant or antiplatelet 
use

3) Actual transport to a trauma center

4) Actual transport and anticoagulant or antiplatelet use

5) Steps 1 to 3 criteria and multivariate logistic 
regression risk factors

6) Steps 1 to 3 criteria and binary recursive partitioning 
risk factors to identify tICH



Triage criteria Sensitivity Specificity

n % 

(95% CI)

n % 

(95% CI)

Step 1-3 criteria 30/112 26.8 (19.5-

35.7)

935/1035 90.3 

(88.4-92.0)

Step 1-3 + anticoagulant and 

antiplatelet criteria 

71/112 63.4 

(54.2-71.7)

577/1035 52.7 

(52.7-58.7)

Actual transport 78/112 69.6 

(60.6-77.4)

420/1035 40.6 

(37.6-43.6)

Actual transport + 

anticoagulant or antiplatelet 

criteria

98/112 87.5 

(80.1-92.4)

255/1035 24.6 

(22.1-27.4)

Step 1-3 criteria and 

multivariate logistic 

regression risk factors 

110/11

2

98.2 

(93.7-99.5)

92/1035 8.9 

(7.3-10.8)

Step 1-3 criteria and binary 

recursive partitioning risk 

factors 

112/11

2

100 

(96.7-100)

112/1035 10.8 

(9.1-12.9)
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(7.3-10.8)

Step 1-3 criteria and binary 

recursive partitioning risk 

factors 

112/11

2

100 

(96.7-100)

112/1035 10.8 

(9.1-12.9)



Trade-off of sensitivity and specificity of selected triage 
criteria to identify tICH
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• Current field triage guidelines not 
particularly accurate

• Inclusion of other risk factors leads to 
overtriage

• Difficult patient population to triage



 How well do EMS providers identify anticoagulation use?
➢ Warfarin – good, ASA and other antiplatelets – not so good

 What is the burden of disease?
➢ 10% tICH, 2% NSG/death
➢ No increased risk with AC/AP use

 How well do current triage criteria work?
➢ Not so well

 Who should be transported to a trauma center?
➢ Difficult patient population to triage



System implications of various triage 
criteria, interfacility transfers

Shared decision making

Resources for anticoagulation reversal

Explore early post-hospitalization death
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